Color Outline


I.
The Spectrum of Light


A.
White light can be separated into different colored lights called the spectrum.



1.
Inv:
How Can A Prism Be Used to Separate White Light Into Its Component Colors?






Transparency __


a.
Look through a prism.
Ray Box Prism __


b.
Shine ray from ray box into prism.
Power Source __


c.
Rotate prism as light passes through.



2.
Demo-Disc: 
What Does the Prism Do to the Light?



a.
Shine light from aluminum slide through a prism.
Projector __



b.
Block out all but red.
Aluminum Slide __



c.
What will happen now?
Slide Box __



d.
Add second prism.
2 Prisms __



e.
Mount second prism behind first
2 Light Combining Prisms __



3.
How Does a Diffraction Grating Be Used to Separate White Light Into Its Component Colors?


a.
Look through a grating.
Homework?

Grating in slide holder __


b.
Setup showcase bulb.
Showcase Bulb __  Socket + Cord __


c.
Demo:
Mount grating on overhead, lay slit on overhead, observe spectrum.







Cardboard w/Slit __   Holographic Grating __

II.
Mixing Colors By Addition


A.
Different  colored lights overlapping on a white surface are perceived by the eye-brain system as the additive combination of the individual colors. The primary colors for mixing by addition are red, green and blue. Complementary colors for addition are any two colors which, when mixed additively, look like white.



1.
What Happens When Colors of Light Are Mixed?


a.
Inv:
Have students perform color addition using ray boxes.
Handout __


b.
Use projector, slide with three colors, and mirrors to demonstrate color addition.
Projector __


c.
Mount color wheel on wall.
Slide w/ R, G, B Filters __

d.
Use R, G, and B symbols to get C, M, and Y.
Ray Box __  Power Source __


e.
B + Y => __     R + C => __    G + M => __     Complementary Colors
Color Wheel __



2.
What Are Colored Shadows?




a.
Look at shadow produced using light from projector.
Projector __   Meter Stick __




b.
Look at shadow produced by 2 white lights.  Use apparatus with 3 reflectors.
3-Color Lights Box __




c.
Look at shadow produced by a red, then a green and then a blue bulb.
Clamp + Rod __




d.
Look at shadow produced by a: red and green, blue and green, and green and blue bulbs.




e.
Look at shadow produced by all three bulbs.
Transparency __   Transparency __




f.
Quiz
Handout __

B.
Very small and closely spaced areas of color (either surface or lights) are perceived by the eye-brain system as the additive combination of the individual colors.



1.
What Do Colors On A Color TV Screen Look Like Up Close?




a.
Freeze a colored video on the screen. Try a mechanical universe film.
TV __




b.
Investigate with a magnifying glass.  
Hand Lens __




c.
Make list of colored dots seen for different colors.
Comic Strips __




d.
Investigate color printing with lens. Homework?




2.
What Do Black and White Newspaper Pictures Look Like Up Close?


a.
Investigate black and white printing with lens.  Homework?
B/W Newspaper __

III.
Mixing Colors by Subtraction


A.
Colored lights and colored objects can be described in terms of three attributes: hue, saturation and brightness. 



1.
The Attributes Of Color


a.
Inv:
Color Packets using Lee Filters
R, G, B, C, M, Y Filters in Envelope __ 


b.
hue - main color name  -  a color sensation


c.
saturation - purity of color, rich or pale, strong or weak


d.
brightness - intensity, a sensation 



2.
Naming Colored Lights and Colored Objects.


a.
what we perceive when looking directly at  the source or from  screen illuminated by source


b.
what we perceive when the object is illuminated with white light.


B.
A colored filter has the property of absorbing certain colors and transmitting others. The name of the filter is determined by the color of light transmitted when white light is incident on the filter.



1.
What Do Colored Filters Do?


a.
Inv:
Use ray box to shine each colored filter on white surface.
Handout __




2.
Characteristics of Colored Filters


a.
Demo:
Use filters in index cards with overhead, slit in cardboard, and grating




1.
White will be divided into three colors!!!




2.
Inv: red, green, blue   (1-5)
2x4 Index Cards __


b.
Use color equations:
Overhead __



1.
R+G=Y,  R+B=M, B+G=C, R+G+B=W

Card w/Slit __



2.
Inv: cyan, magenta, red, yellow
     (6-> 9)  then (10 ->16)
Grating on Overhead __
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c.
Inv:
Complementary colors on filters on index cards.    (17-19)


C.
The color of the light that is transmitted through two or more overlapping filters is determined by the color of incident light minus the colors absorbed by the individual filters. The primary colors for mixing by subtraction are magenta, cyan and yellow.



1.
What Happens When You Overlap Colored Filters?


a.
Look through:  C then M,   M then Y,  C then Y  and finally C, M, Y
R, G, B, C, M, Y Filters __




2.
Diagrams For Describing Color Subtraction
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3.
How Are Color Slides and Color Photographs Made?  (need magnets)





D.
The process of color printing involves both additive and subtractive methods of color mixing.



1.
Inv:
How Are Colors Produced In Color Printing? 




a.
Demo:
Colored Newspaper Transparencies on Overhead
C, M, Y, Overhead Transparencies __




b.
Demo:
Colored Rifle Pictures on Chalkboard
Rifle __




c.
Demo:
Colored (Jays) Pictures on Chalkboard

Poster (Jay’s) __




d.
Demo:
Colored Box Pictures on Chalkboard

Packing Box Pictures __




e.
Demo:
Colored Greeting Card

American Greeting C, M, Y Pictures __


E.
The mixing of colored paints involves both additive and subtractive processes. Predicting the resulting color is complicated because it depends on the physical properties of the paint.



1.
The Mixing Of Paints and the Artist’s Primaries




a.
Mixing water colors and printer’s inks are similar to “mixing” color filters




b.
Mixing pigment-based paints not so simple.





1.
Paints consist of tiny solid particles in a transparent medium.






a.
have own color (pigments) or are clear with dye added





2.
Final result effected by:






a.
density of particles






b.
properties of the transparent medium






c.
support on which the paint is laid.





3.
Hard to predict final result ahead of time.





4.
Artists use:  blue, yellow and red






B  +  Y  ->  G
Y + R -> O
R + B -> V       Primary with secondary -> gray


F.
Evaluation



1.
Color Test - 15 Questions


Handout __

F.
The Color an object appears depends both on the color of the illuminating light and the properties of the object.



1.
What Is The Color Of That Object?




a.
Inv. Shine colored light on Colored Cardboard
Ray Boxes __   Power Source __




b.
Fasten Paper with words Red, Green, and Blue to board.
Handout __






1.
Illuminate with white light.
(using projector)









Why makes these papers appear the color they do? 
Paper w/ Red, Green Blue on it __






2.
What if I illuminate with red light? 
Large R, G, B Filters __







Illuminate with red light





3.
What if I illuminate with white light and view with red filter?





4.
Repeat #2 and #3 with: green, blue, cyan, magenta, yellow






2.
How Do Objects Appear When Illuminated By Colored Lights?  Viewed Through Colored Filters?



a.
Place objects on wall and then illuminate with red, then green, then blue
magnets __



b.
Make Table
Actual Color
Under Red
Under Green
Under Blue


1.
Demo:
Red and White Card and Cloth
Red/White Cloth __


2.
Demo:
Multi-colored Cloth - Stans
Multi Colored Cloth __


3.
Demo:
Multi-colored Cloth
Multi Colored Cloth __


4.
Demo:
Colored Dusters


Colored Dusters __


5.
Demo:
Colored T-shirt

Colored T-Shirt __    Jacket __


6.
Demo:
Garfield Poster
Garfield Poster __

IV.
Color Testing


A.
Evaluate Color by:

Test

1.
Give Color Test from magazine

Handout __

Test

2.
Using Testing Board with Letters A->H
Test Board __    R, G, B Colored Filters Large __


B.
Evaluate Color Blindness




1.
Color Blind Test
Projector __ Slide __    Answer Sheet__



2.
Color Blindness
Card - Color Blindness __

V.
Miscellaneous


A.
Slides from Color Book  
Projector __    Slides __


B.
Green Filter

Green Gel __


C.
Baggies Strips
Baggie Strips __


D.
Printing on Plastic
Color Grid Transparency __


E.
Confusing Color Concepts Clarified (Homework)
Handout __
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